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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wafer transfer 
equipment which gives adequate correction to the quantity 
of movement of a transfer robot, even if there is a detection ^^^^^hFTrff 
error for the center of a wafer caused by the deviation in 
installation position of an optical sensor and then transfers 
the wafer to an after process, while recognizing the precise 
center position of the wafer. 

SOLUTION: The center position of a wafer is calculated by 
a CCD sensor. The coordinate values for the central point 
of the wafer is calculated from the peripheral point of the 
wafer detected by an optical sensor provided in an 
alignment unit, at carrying out of the wafer from the 
alignment unit. When the positions of the center of the 
wafer detected by two methods are different, an installation 
position error of the optical sensor is detected. Then, the 
position of the optical sensor installed in the alignment unit 
is calculated based on the error and is corrected 
accordingly, to determine the movement distance of a 
transfer robot. 
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* NOTICES * 

JPO and NCZPX are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The wafer attaching part which holds the carrier robot which conveys the wafer held in the 
hand, and the wafer which this carrier robot carried in, and rotates. The periphery detection sensor which 
detects the periphery of a wafer when a wafer attaching part rotates, A main calculation means to 
compute the wafer center position on a rotary table based on the detection value of a periphery detection 
sensor. At least three photosensors which detect the periphery of the wafer prepared in the taking-out 
close side of a wafer. In the wafer transport device equipped with the alignment equipment which has an 
abbreviation center position calculation means to compute the abbreviation center position of a wafer 
based on the detection value of at least three points of the wafer periphery detected with at least three 
photosensors at the time of taking-out close [ to a wafer attaching part ] A movement magnitude 
decision means to determine a carrier robot's movement magnitude based on the center position of the 
wafer computed with the main calculation means. Migration according to the movement magnitude of 
the carrier robot which determined with the movement magnitude decision means is faced. An attaching 
position calculation means to compute the abbreviation center position of a wafer with an abbreviation 
center position detection means, and to compare the wafer center position by the calculation result and 
the already acquired main calculation means, and to compute the attaching position of a photosensor 
based on this comparison result. The wafer transport device characterized by having a movement 
magnitude amendment means to amend a carrier robot's taking-out close movement magnitude based on 
the attaching position of the photosensor computed with this attaching position calculation means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention reduces the effect on a process, after being based on incorrect 
detection of the center position produced when the alignment equipment which detects the center 
position of a wafer is used with respect to the wafer transport device of a semi-conductor manufacturing 
facility. 
[0002] 

[Description of the Prior Art] In the semi-conductor manufacturing facility, the taking-out admission 
into a club which performs the taking-out close of a wafer is prepared in the exterior of the processor 
(for example, substrate processor which processes plasma etching etc. to a wafer) which performs 
original processing. The outline layout of the taking-out admission into a club to drawin g 1 is shown. 
[0003] As shown in drawing 1 , the wafer conveyance section 2 is formed in the exterior of the substrate 
processor 1, and the wafer conveyance section 2 consists of junction section 2b which two or more 
cassette installation bases 5 in which the cassette 4 (stowage container) which contains a wafer 3 is laid, 
wafer standby section 2a which formed the alignment xmit 6 (alignment equipment) which detects the 
eccentricity of a wafer 3, and the carrier robot 8 which conveys a wafer 3 move. The carrier robot 8 
located in junction section 2b prepared between the substrate processor 1 and wafer standby section 2a 
has the structure which can move up and down from the bottom in a cassette 4 to the topmost part 
movable in the longitudinal direction for between each cassette installation base 5 and the alignment unit 
6 injunction section 2b. Actuation of a carrier robot 8 is controlled by the controller 9. 
[0004] A carrier robot 8 moves to the front face of the cassette 4 facing the substrate processor 1, and 
conveys a wafer 3 to ejection and the alignment unit 6. 

[0005] Drawing 2 is drawing showing the interior of the alignment unit 6 shown in drawing 1 , and also 
shows physical relationship with a carrier robot 8. 

[0006] The alignment unit 6 has three photosensors in the taking-out close side of a wafer 3. For 
example, when the photosensor of a transparency mold is used, a carrier robot 8 inserts a wafer 3 into 
the alignment unit 6 in the form which intercepts the optical axis of a photosensor with the held wafer 3. 
For example, although the light-receiving side components 10a, 10b, and 10c are formed in the 
alignment unit 6 at the insertion opening 6a lower part of a wafer 3, the Ught-receiving side components 
10a, 10b, and 10c are countered and the luminescence side component is provided in the insertion 
opening 6a upper part of a wafer 3 as shown in drawing 2 , the graphic display of the luminescence-on 
expedient side component of explanation is omitted. Hereafter, these are generically called a 
photosensor 10 typically [ either / of the photosensors 10a, 10b, and 10c ]. 
[0007] In addition, make X shaft orientations and the path of insertion of a wafer 3 into Y shaft 
orientations for a carrier robot's 8 drawing top longitudinal direction on the basis of physical relationship 
when a carrier robot 8 does a right pair to the alignment unit 6, and let a carrier robot's 8 actuation core 
be a zero (0 0). Predetermined location 8G of hand 8a and the attaching position of a photosensor 10 can 
be obtained as a coordinate value using these system of coordinates. In addition, below, let the condition 
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that the carrier robot 8 was located in alignment unit 6 transverse plane be a zero (0 0) on account of 
explanation. 

[0008] Only the distance rl defined mechanically beforehand moves the carrier robot 8 holding a wafer 
3 to Y shaft orientations. Distance rl is the simi total of predetermined location 8G of hand 8a, the 
distance LI between photosensor 10a, and the photosensor 10a and the distance L2 between revolution 
center position 11 G of a rotary table 1 1 . In addition, generally the movement magnitude of a hand is 
expressed with R below. 

[0009] In case the abbreviation center position of a wafer 3 is computed with a photosensor and a wafer 
3 is laid on a rotary table 1 1 (wafer attaching part) in the case of migration of a hand, a carrier robot's 
movement magnitude R is amended so that the center position of a wafer 3 may be beforehand located 
in about [ of a rotary table 1 1 ] center-of-rotation 1 IG. That is, movement magnitude R becomes 
distance rl and the thing which applied correction value. 

[0010] In addition, a rotary table 1 1 carries out adsorption maintenance of the wafer 3 from a rear face 
with adsorption attaching part 11a and the vacuum adsorption means which is not illustrated, and carries 
out a predetermined include-angle revolution a core [ center-of-rotation 1 IG ]. The CCD (charge- 
coupled device) sensor 12 formed in the alignment unit 6 detects the periphery of a wafer 3 by 
revolution of a rotary table 1 1 , and computes a center position in quest of eccentricity. 
[001 1] Detection of the abbreviation center position of a wafer required in order to amend a carrier 
robot's movement magnitude R is explained using drawing 3 . 

[0012] If hand 8a holding a wafer 3 starts nfiigration of movement magnitude rl (a wafer is inserted into 
an alignment imit), as shown in drawing 3 (a), photosensor 10a will be first intercepted by the A point of 
a wafer 3. Furthermore, if it moves, the B point of a wafer 3 and photosensor 10c will be intercepted for 
photosensor 10b by C point, respectively. D point of a wafer and photosensor 10c receive [ photosensor 
10b ] light according to E points of a wafer 3 by the further migration, respectively. 
[0013] The ON-OFF signal fi-om a photosensor 10 can detect the protection fi-om light and the light- 
receiving condition by the wafer 3, a wafer 3 can be laid on hand 8a, and the location of five peripheries 
of a wafer 3 can be computed in the condition of having been located in the rotary table 1 1 upper part. 
Draw in g 3 (c) computes the coordinate location of five peripheries based on the detecting signal of the 
photosensor 10 shown in drawing 3 (a), the photosensors [ location / X-axis coordinate ] 10a, 10b, and 
10c on the basis of center position 1 IG of a rotary table — it asks and computes fi-om the X-axis 
coordinate value in each attaching position. A Y-axis coordinate value can be foimd fi-om the ON-OFF 
signal of photosensors 10a, 10b, and 10c, and the movement magnitude of a hand. 
[0014] Next, the procedure of judging whether five peripheries of the wafer 3 computed above having 
started the cage hula (it being the same the abbreviation for an orientation flat and the following) or the 
V notch is explained using drawin g 4 . In addition, the following explanation explains as a wafer which 
has a cage hula for simplification. 

[0015] If five detected peripheries are made into Point A - Point E, in quest of the intersection of 
Segment CE which connects a perpendicular bisector, and Point C and Point E of the segment BD which 
connects the detected point B and Point D, it will consider as Intersection F. 
[0016] Next, it compares with threshold k using a formula (1). 
[0017] 

[Equation 1] | CF-EF|<=k .... (1) 

[0018] When satisfying a formula (1) (i.e., when photosensor 10c detects the point El on the wafer 
shown as a continuous line as a point E) It judges that the cage hula has started neither Point B nor Point 
C nor Point D nor the point E, the core of the circle which has three points. Point B, Point C, and Point 
D, on a periphery, and the core of the circle which has three points. Point D, Point E, and Point C, on a 
periphery are searched for, and the middle point of a segment to which these cores are connected is 
calculated as a wafer abbreviation core G. 

[0019] The approach of searching for the core of a circle from the location of three points on a periphery 
can be performed by asking for vertical 2 bisectrices of a bowstring which connect two points, and 
asking for those intersections. Three simultaneous equations which substituted the coordinate of three 
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ircle may be solved. Based on different data, two c 



points for the equation of a circle may be solved. Based on different data, two or more values are taken 
out with the same calculation approach, and the precision of wafer core detection improves by asking for 
an average. 

[0020] When not satisfying a formula (1) (i.e., when photosensor 10c detects the point E2 on the wafer 
shown with a broken line as a point E), it judges that the cage hula has started one of points, and the die 
length of Segment CF and Segment EF is compared using a formula (2). 
[0021] 

[Equation 2] | CF|>=|EF| .... (2) 

[0022] In satisfying a formula (2), it judges that either Point B or the point E is on a cage hula, and the 
core of the circle which has three points. Point A, Point C, and Point D, on a periphery is set as a wafer 
core. When not satisfying a formula (2), it judges that either Point D or the point C is on a cage hula, and 
the core of the circle which has three points. Point B, Point A, and Point E, on a periphery is set as a 
wafer core. Here, the former will be chosen. 

[0023] As stated above, 1 set of three points are chosen from the location of the five points and cage 
hula on a wafer periphery 2 sets again, and the abbreviation center position G of a wafer is calculated. 
[0024] A carrier robot's 8 movement magnitude R is the distance rl between two points of center 
position 1 IG of the rotary table 1 1 of the predetermined location 8G and the alignment unit 6 on hand 
8a. When the wafer is canying out the location gap on hand 8a, the eccentricity of gaps of a wafer, i.e., 
the amoxmt of the abbreviation center position G of a wafer 3 and predetermined location 8G of a hand 
8, is computed. As for a controller 9, correction value is applied to a carrier robot's 8 movement 
magnitude R so that the abbreviation center position G of the center position 1 IG and the wafer 3 of the 
rotary table 1 1 of the alignment unit 6 may be in agreement within the alignment unit 6. A carrier robot 
8 moves and descends in the rotary table 1 1 upper part based on the correction value which the 
controller 9 cedculated. When rotary table 1 1 top face will contact wafer 3 rear face if a carrier robot 8 
descends, and a carrier robot 8 descends further, after the abbreviation center position G of the center-of- 
rotation 1 IG and the wafer 3 of a rotary table 1 1 has carried out abbreviation coincidence, a wafer 3 is 
held on a rotary table 1 1 . 

[0025] Thus, since a wafer 3 is laid in the location which the periphery of a wafer 3 can detect certainly 
by the CCD sensor 12 beforehand, it can ask for the center position of a wafer 3, and a cage hula 
location (direction) can be arranged towards desired. 

[0026] As stated above, a carrier robot 8 conveys again the wafer 3 which performed detection and 
direction doubling a precise center position in the substrate processor 1 from drawing carrying-in 
opening la, 

[0027] In addition, there is JP,5-29441,A to show a thing with three photosensors or CCD sensors. 
[0028] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional technique, although the 
movement magnitude at the time of a carrier robot 8 carrying in a wafer 3 first in the alignment unit 6 is 
the distance rl defined beforehand, it is amended based on the abbreviation center position G of a wafer, 
and the amount of gaps of the coordinate value of predetermined location 8G of hand 8a after that. 
However, when the installation location of a photosensor has shifted, an error will be produced on the 
contrary. 

[0029] for example, although photosensor 10b computes a point Bl and a point Dl to a mounting 
******** case in the right location (location of photosensor 10a to the distance alpha) shown with a 
broken line based on the detecting signal of photosensor 10b shown in drawing 3 (a) as shown in 
drawin g 3 (c) To it, it will judge as if it had detected points Bl and Dl, although point B-2 and a point 
D2 are detected when photosensor 10b is attached in the location (from photosensor 10a to distance 
alpha+beta) shown as a continuous line, and a wafer core will be computed to it. 
[0030] That is, since a gap arises on the coordinate of X shaft orientations, it will be considered that the 
detecting point J 1 is an abbreviation center position using the detecting point coordinate which the error 
has produced. Therefore, it will be considered that a different point Jl from the actual abbreviation 
center position G (here, the same as that of center position 1 IG) is a core, there is no controller 9 in the 
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abbreviation center position of a wafer ~ being also alike ~ it considers that the point Jl detecting 
[******] is an abbreviation center position, and a carrier robot's movement magnitude R is amended so 
that the center position of a wafer may be made in agreement with center position 1 IG of a rotary table 
1 1 and a wafer may be laid on a rotary table. For this reason, when a carrier robot lays a wafer on a 
rotary table, a actual wafer center position is located in the location of point G' in drawing 3 (c). 
[0031] That is, the nonconformity the abbreviation center position of a wafer and whose center position 
of a rotary table serves as imsuitable amendment and do not correspond arises, although a carrier robot 
needs to be located in flie center position of the wafer laid on a rotary table in an eccentric (required 
since a wafer periphery is located in the scan field of a CCD sensor) permitted region — the above ~ 
depending on the degree of unsuitable amendment, it will shift from an eccentric permitted region. 
[0032] In order that a carrier robot 8 may lay a wafer 3 on a rotary table 1 1 where eccentricity is carried 
out if the attaching position of a photosensor 10 has shifted even if in other words predetermined 
location 8G on the center position G of a wafer 3 and hand 8a are in agreement in drawin g 2 , Even if it 
carries out the request include-angle revolution of the rotary table 11, all the scan fields of the CCD 
sensor 12 cannot be covered by the rear face of a wafer 3, or it becomes impossible for the periphery of 
a wafer 3 to start the scan field of the CCD sensor 12 at all, and periphery detection of the wafer by the 
CCD sensor 12 cannot be performed. Therefore, the nonconformity that a precise center position is 
uncomputable arises. Moreover, if hand 8a is descended depending on eccentricity, not the wafer 3 but 
the rear face of hand 8a contacts, and a wafer 3 cannot be laid on a rotary table 1 1 . 
[0033] The object of this invention is to offer the wafer transport device which can perform amendment 
to a carrier robot's movement magnitude appropriately, can recognize the precise center position of a 
wafer, and can be sent to an after process, even if incorrect detection of the wafer center position 
resulting from an attaching position gap of a photosensor arises. 

[0034] Moreover, other objects of this invention are to offer the wafer transport device which shortens 

the adjustment time amount accompanying mounting and exchange of a photosensor. 

[0035] 

[Means for Solving the Problem] The place by which it is characterized [ of this invention ] in order to 
attain the above-mentioned object The wafer attaching part which holds the carrier robot which conveys 
the wafer held in the hand, and the wafer which this carrier robot carried in, and rotates. The periphery 
detection sensor which detects the periphery of a wafer when a wafer attaching part rotates, A main 
calculation means to compute the wafer center position on a rotary table based on the detection value of 
a periphery detection sensor. At least three photosensors which detect the periphery of the wafer 
prepared in the taking-out close side of a wafer. In the wafer transport device equipped with the 
alignment equipment which has an abbreviation center position calculation means to compute the 
abbreviation center position of a wafer based on the detection value of at least three points of the wafer 
periphery detected with at least three photosensors at the time of taking-out close [ to a wafer attaching 
part ] A movement magnitude decision means to determine a carrier robot's movement magnitude based 
on the center position of the wafer computed with the main calculation means, Migration according to 
the movement magnitude of the carrier robot which determined with the movement magnitude decision 
means is faced. An attaching position calculation means to compute the abbreviation center position of a 
wafer with an abbreviation center position detection means, and to compare the wafer center position by 
the calculation result and the already acquired main calculation means, and to compute the attaching 
position of a photosensor based on this comparison result. It is in having had a movement magnitude 
amendment means to amend a carrier robot's taking-out close movement magnitude based on the 
attaching position of the photosensor computed with this attaching position calculation means. 
[0036] 

[Embodiment of the Invention] The wafer transport device by 1 operation gestalt of this invention is 
explained using drawing 1 thni/or drawing 8 . In addition, although drawing 1 thru/or drawing 4 are 
used in the case of explanation of the conventional technique, since periphery detection of the wafer by 
the structure and the photosensor of equipment is the same as that of the former, it uses the same 
drawing. Drawing 5 thru/or drawing 8 are flow charts which show the assembly-operation procedure in 
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1 operation gestalt of this invention, and the operation procedure in the control means accompanying it. 
The fine explanation to drawingJL thru/or drawing 4 is omitted. 

[0037] If the actuation core of the carrier robot 8 located in the transverse plane (the same X coordinate 
value as center-of-rotation 11 G of a rotary table 1 1) of the alignment unit 6 is made into a zero (0 0) as 
shown in drawing 2 , predetermined location 8G of a hand 8 are located in the direction of Y from the 
actuation zero in the location of distance L, and have become the location of distance LI from carrying- 
in opening 6a of the alignment unit 6. Moreover, center-of-rotation 1 IG of a rotary table 1 1 are the 
location of distance L2 from carrying-in opening 6a of the alignment imit 6 in the direction of Y, and the 
distance of predetermined location 8G of a hand 8 and center-of-rotation 1 IG of a rotary table 11 is 
distance (L1+L2), and makes this distance rl. 

[0038] Therefore, a coordinate value (0, -L) and the coordinate value of center-of-rotation 1 IG of a 
rotary table 1 1 are expressed with (0, - (L+rl)) for predetermined location 8G of a hand 8. 
[0039] Moreover, photosensor 10a is attached so that it may become the same X-axis coordinate value 
as center position 1 IG of a rotary table 11, and a coordinate value becomes (0, - (L+Ll)). Photosensor 
10c is attached in drawing top right-hand side to photosensor 10a in the location of distance alpha by 
design, and the coordinate value becomes (alpha, - (L+Ll)). As for a design top, a moimting eclipse and 
its coordinate value become [ photosensor 10b ] (-alpha, - (L+Ll)) on the left-hand side of a drawing top 
to photosensor 10a in the location (normal location) of distance alpha. 

[0040] according to causes, such as exchange, photosensor 10b is started and attached on the left-hand 
side of the drawing top, that is, makes a location gap of distance beta mounting ******** from 
photosensor 10a on it here at the location of drawing top distance alpha+beta. That is, the coordinate 
value of photosensor 10b becomes (- (alpha+beta), - (L+Ll)). Such a situation may happen in the case of 
exchange of photosensor 10b, and an assembly etc. Such a case is explained below. 
[0041] If assembly operation is completed at step SI 00 as shown in drawing 5 , an operator will set a 
carrier robot's movement magnitude R as distance rl (L1+L2) based on initial setting at step S200. next, 
the dxmimy wafer in which an operator does not have a cage hula at step S3 00 — a hand 8 top — laying — 
predetermined location 8G on the center position G of a dummy wafer (disk), and a hand 8 ~ about — it 
is made to do one 

[0042] If a dununy wafer is laid, an operator will give directions of adjustment initiation to a controller 
9. For example, directions are given with input means, such as a touch panel, and a controller 9 starts 
tuning (step S400). At this time, a photosensor 10 also starts actuation. 

[0043] Drawing 6 -8 show the detail of the tuning of step S400. As shown in drawing 6 , a carrier robot 

8 moves based on a carrier robot's movement magnitude R (= rl) initialized by directions of a controller 

9 (step S401). The migration direction at this time is the direction of an arrow head of void shown in 
drawin g 2 . Hand 8a carries in a dunmiy wafer in the alignment unit 6 by migration of a carrier robot 8 
(step S40i). 

[0044] A photosensor 10 generates the signal which detected the edge of a dummy wafer with canying 
in of a dummy wafer. A controller 9 computes five detecting point (Point A - Point E) coordinates of a 
dummy wafer based on the output of a photosensor 10 (step S403). The output of the photosensor 10 in 
step S403 serves as an output signal as shown in drawing 3 (a). Then, the coordinate of the core J of the 
circle which has three of five acquired detecting points on a periphery is computed (step S404). 
[0045] As the drawing 3 (c) solid line shows, photosensor 10b is attached in the location of distance 
alpha+beta from photosensor 10a. For this reason, the A point -E point which is a detecting point of 
wafer 3 periphery becomes the coordinate of a point Al , point B-2, a point CI, a point D2, and a point 



[0046] The core J of the circle which has three points, a point Al , a point B 1 , and a point CI , on a 
periphery as what has photosensor 10b in the location (broken line) of distance alpha from photosensor 
10a in a controller 9 is computed. That is, point B-2 computes the core J of a circle to y shaft 
orientations on straight-line 10b' as a thing at the point Bl of the same location as point B-2. Thus, Jl 
shows the acquired core J among drawing 3 (c). 

[0047] When the movement magnitude of hand 8a is amended so that the core Jl which progressed to 



El. 
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step S405 and was computed may be doubled with center-of-rotation 1 IG of a rotary table 1 1 after 
computing the coordinate of Core J in step S404, it distinguishes whether the rear face of a hand 8 
contacts a rotary table 1 1 . In contacting, return and an operator relay a dummy wafer in step S3 00. In not 
contacting, it progresses to step S406, a dummy wafer is transferred on a rotary table 11, and hand 8a 
evacuates. It is moved by the vector quantity which goes to point 1 IG from a point Jl, and the core G of 
a dummy wafer serves as a location of Gin drawing 3 (c)\ 

[0048] As shown in drawing 7 , it progresses to step S407, a rotary table 1 1 is rotated, and the 
coordinate of the center position G of a dummy wafer is computed from the periphery of a dummy 
wafer. 

[0049] If the coordinate of a center position G is computed at step S407, it will progress to step S408. At 
step S408, the amount r2 of amendments of hand 8a is computed by subtracting a initial value rl from 
the difference of two coordinate values, the center position G for which it asked at step S407, and hand 
8a, of predetermined location 8G. The amount r2 of amendments is incorporated at step S409, and 
movement magnitude R is amended. Although initial setting of movement magnitude R was rl, it 
incorporates the amount r2 of amendments here, and substitutes rl+r2 for movement magnitude R. 
[0050] Based on the movement magnitude R after amendment (=rH-r2), a carrier robot 8 inserts hand 8a 
into an alignment imit, doubles a core, and lays a dimuny wafer on hand 8a (step S410). A photosensor 
10 is activated by the controller 9 at step S41 1, and a dummy wafer is picked out from the alignment 
unit6(stepS412). 

[0051] At step 412, hand 8a evacuates from the aligmnent unit 6, using movement magnitude R of hand 
8a as rl-}-r2. For example, r2 is moved first and then rl is moved. However, the sense becomes reverse at 
the time of insertion and evacuation. The coordinate of five peripheries of a diramiy wafer is detected at 
step S413 ( drawing 8 ). Let the detecting signal of the photosensor 10 at this time be drawing 3 (b). A B 
point is detected, when the dummy wafer interrupted the optical axis of photosensor 10c by evacuation 
of hand 8a, detected E points, the optical axis of photosensor 10b was subsequently interrupted, D point 
was detected and it stopped intercepting the optical axis of photosensor 10b. Furthermore, cutoff of the 
optical axis of photosensor 10c is completed, C point is detected, and the event of finally a dummy 
wafer not interrupting the optical axis of photosensor 10a serves as detection of an A point. 
[0052] These points are shown in drawing 3 (c). In the above-mentioned, although a core is computed 
using an A point, a B point, and C point at the time of evacuation, since photosensor 10b is not located 
in the location (location of photosensor 10a to the distance alpha) of normal, a detecting point turns into 
the same point A3, a point B3, and a point C3. The core of the circle which has these three points on a 
periphery is searched for as core 2 J at the time of evacuation. Since the location of photosensor 10b has 
shifted, the core of the circle which can be found shifts from the true core G. The core of the circle at the 
time of the evacuation for which carried out in this way and it asked in drawing 3 (c) is expressed with a 
point J3. 

[0053] If the core at the time of evacuation (coordinate value of a point J3) is computed at step S413, it 
will progress to step S414. At step S414, it distinguishes whether a coordinate value, core 2J [ J3 ], i.e., 
the point, at the time of the evacuation for which it asked at step S413, and the coordinate value of the 
center position G for which it asked at step S407 are in agreement. That is, it checks whether the 
inequality has arisen between the calculation result of the center position of the dimuny wafer which 
used the CCD sensor 12 here, and the calculation result of having used the photosensor 10. 
[0054] When in agreement at step S414, the attaching position of a photosensor 10 has shifted, and it 
judges that there is nothing (dimension value passage), and progresses to step S415, and the location 
data of a sensor 10 progress to step S500 which makes suitable and carries out adjustment termination at 
step S416 and which is shown in drawing 1 , and carry out actual operation of the equipment. 
[0055] In not being in agreement at step S414, it judges that the attaching position of a photosensor 10 
has shifted, and computes the attaching position of a photosensor 10 at step S420. 
[0056] At step S420, using the coordinate value of five points calculated at step S413, and 
predetermined location 8G of a hand 8, the distance of the straight line DB which passes along Point D 
and Point B, and point 8G is found, and the attaching position m2 of photosensor 10b to point 8G is 
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computed. Moreover, the distance of the straight line EC which passes along Point C and Point E 
similarly, and point 8G is found, and the attaching position m3 of photosensor 10c to point 8G is 
computed. Similarly, the attaching position ml of photosensor 10a to point 8G is computed. 
[0057] Let attaching positions ml, m2, and m3 be location data of X shaft orientations of a sensor 10 at 
step S421, respectively. For example, it is set to ml=0, m2= alpha+beta, and m3=alpha. 
[0058] At step S415 or step S421, the location data of X shaft orientations of a sensor 10 are obtained, 
adjustment termination is carried out, and it progresses to step S500. 

[0059] At step S500, actual operation is carried out based on the location data of a sensor 10. In 
addition, when a photosensor 10 is exchanged, it starts again fi-om step SI 00. 

[0060] According to this operation gestalt, as stated above, the attaching position of a photosensor 10 is 
automatically computable by the controller 9, and when the abbreviation center position of the wafer 
detected by gap of the attaching position of a photosensor 10 differs fi-om the center position computed 
by the CCD sensor, amendment to a carrier robot's movement magnitude can be performed proper. 
TTierefore, since it can hold in the condition of having made the center position of a wafer in agreement 
with the predetermined location of a hand, in case it carries in in carrying-in opening of for example, a 
substrate processor as an after process, since the predetermined location of a hand and the center 
position of a wafer are inequalities, to carrying-in opening, a wafer edge can contact, and cannot be 
damaged, and alignment to the wafer installation location in a substrate processor can be performed to 
accuracy. 

[0061] Although this invention was explained in accordance with the example above, this invention is 
not restricted to these. For example, probably, it will be obvious to this contractor for various 
modification, amelioration, combination, etc. to be possible. 

[0062] Furthermore, when mounting and exchange of a photosensor 10 were performed, it was the 
former and an operator did not have moxmting in a quite exact location, it did not become, but even if 
some error has arisen in the attaching position, if it is conventional fine adjustment extent, since an 
operator may not have mounting direct anew, the time amount which moxmting and exchange take can 
be shortened. 
[0063] 

[Effect of the Invention] Since according to this invention the abbreviation center position by the 
photosensor is detected ftirther and the amount of attaching position gaps of a photosensor is computed 
at the time of taking out of a wafer after detecting the precise center position of a wafer, the wafer 
transport device which can shorten an operator's adjustment time amount accompanying moimting and 
exchange of a photosensor can be offered. 

[0064] Moreover, according to this invention, even if incorrect detection of the wafer center position 
resulting firom an attaching position gap of a photosensor arises, a carrier robot's movement magnitude 
amendment can be performed appropriately, and the wafer transport device which can recognize the 
precise center position of a wafer and can be sent to an after process can be offered. 
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* NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused Isy the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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